Epidermal growth factor modulates intracellular arachidonic acid levels in MA-10 cultured Leydig tumor cells.
Epidermal growth factor (EGF) acts on various cell types, including the mouse Leydig tumor cell line MA-10, where it has been shown to stimulate steroidogenesis, apparently in a cAMP-independent manner. In the process of examining other possible signaling pathways for EGF in these cells, we found rapid changes in the intracellular concentration of arachidonic acid (AA) following addition of EGF. For example, a significant increase in AA was detected 1 min after incubating the cells with EGF, with the maximal effect observed at an EGF concentration of 10 ng/ml. In addition, exogenous AA increased steroidogenesis, and the steroidogenesis enhanced by AA and EGF was reduced by lipoxygenase inhibitors, suggesting a possible role of an AA metabolite(s) in promoting steroidogenesis. Consistent with this hypothesis is our observation that several exogenous lipoxygenase metabolites were capable of enhancing progesterone production. The EGF-stimulated steroidogenesis was also inhibited by two phospholipase A2 inhibitors, again confirming a probable role of AA or a metabolite in this process. Therefore, AA appears to be an important intracellular mediator responsible, at least in part, for some of the acute metabolic effects mediated by EGF in MA-10 cells.